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Background: Presence of pathogens in the hospital
environment is widely explained in the terms of space con-
straints and number of patients/day served in a hospital. We
conducted a 1-year (2005) observational study to determine
the prevalence of etiological agents of nosocomial infections
in environment of a tertiary care Pakistani hospital.
Method: Morphological and biochemical identiﬁcation of
microbes was undertaken for 2677 samples obtained from
the hospital environment including 126 air samples from the
operation theater, 65 from the ward environment, 610 from
saline water and 1876 from surgical instruments. Microbial
pathogens were isolated with the help of culturing tech-
niques.
Results: The most prevalent of pathogens were Staphy-
locooci followed by Pseudomonas in samples from sterilized
water and surgical instruments. Out of the total samples,
110 (4.11%) were positive for Staphylococcus (91 Staph.
aureus; 19 Staph. epidermidis), 34 (1.27%) for Streptococ-
cus (14 Strep. pyogenes; 9 Strep. pneumoniae and 11 Strep.
viridans), 59 (2.2%) for Enterococcus (37 Entercoc. faecalis;
22 Enterococ. faecium), 53 (1.98%) for Pseudomonas (42
Pseudo. aeroginosa; 11 Pseudo. cepacia), 25 (0.93%) for
Enterobacter (16 Enterobact. cloacae; 9 Enterobact aero-
genes), 35 (1.31%) for Klebsiella (11 Kleb. pneumoniae; 14
Kleb. aerogenese and 10 Kleb. oxytoca), 22 (0.82%) for Pro-
teus (9 Prot. mirabilis; 13 Prot. Vulgaris), 55 (2.05%) for
Escherichia coli, 41 (1.53%) for uncommon Gram positive
bacteria, 19 (0.7%) for uncommon Gram negative bacteria,
and 18 (0.67%) for yeast and fungi. The average number of
various pathogens found in each sample collected from the
ward environment was 4.5; while only eight isolates were
present in 25 samples obtained from outside of the wards.
Conclusion: Identiﬁcation of a few isolates in samples col-
lected from the surgical instruments, saline water and the
surgery theater points out improved disinfection strategies
implied in the surgery theaters of the hospital. The differ-
ence in prevalence of pathogens in in-ward and out-ward
environments could be a sign of space constraints within
the hospital.
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Rubbing It in: A Time-Effective Hand Hygiene Protocol for
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Background: Good hand hygiene is the single most
important measure that can prevent hospital-associated
infections. However, compliance rates worldwide have
remained < 50%. High workload and insufﬁcient time are
common reasons cited for poor compliance. This paper’s
objective is to evaluate the effectiveness of 3 hand hygiene
protocols during routine practice and determine the actual
time spent on hand hygiene during hectic patient care activ-
ities, with the aim of identifying the most time-effective
hand hygiene protocol for daily hospital practice.
Methods: We conducted a prospective randomised con-
trolled trial during the busiest time of patient care activities
in 20 general wards at Tan Tock Seng Hospital, a large
tertiary-care hospital in Singapore, from 8th Oct to 7th Nov
2007. A total of 120 medical and nursing staff was ran-
domly assigned to: hand-rubbing with alcohol covering all
hand surfaces (CDC protocol), or hand-rubbing with alco-
hol using the standard 7-step technique (WHO protocol), or
hand-washing with chlorhexidine using the standard 7-step
technique (WHO & CDC). Using the glove-juice technique,
hand samples were taken after patient-contact but before
hand-hygiene, and after hand-hygiene. Bacterial counts
were quantiﬁed blindly and time taken for hand hygiene
measured
Results: The median percentage reduction in bacterial
contamination among the three hand hygiene protocols
were very similar (93.8% vs 91.7% vs 94.0%). During rou-
tine patient care, time spent on chlorhexidine hand-washing
(median duration 80.1 seconds) was twice that of the
WHO alcohol hand-rubbing protocol (38.6 seconds) and
almost quadruple that of the CDC alcohol hand-rubbing
protocol (22.5 seconds). The CDC alcohol hand-rubbing pro-
tocol required signiﬁcantly less time than chlorhexidine
hand-washing (p < 0.01) and the WHO alcohol hand-rubbing
protocol (p < 0.05).
Conclusion: The CDC alcohol hand-rubbing protocol is the
most time-effective among the three hand hygiene proto-
cols. Promoting this hand hygiene protocol can enhance hand
hygiene compliance and reduce hospital-associated infec-
tions, improving patient safety and outcomes.
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